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replaces the s ,erili.y caps on.o .he lancets. P,e/e,ably the lamrintTXV Tj f m hlK " S ac,ua,ion and ""nvatds 
advances sequent) bncets bf the bnce. caron*," «ta ^ Id . ^ ^"'i" 8 "«•»•*•» ,h: " ~*Hv 

p-ovided « .cplacetocn, bnce. co.oosch. X ^ lode a cvlin^ic 7 & ,! f mCeh, " isn ! *«'«~ Abo 

ally oriented in ,he upcni „ ss , r > l " ,dn "' «•» »> »l openings and a pMfty 0 f lhe laiKCI5 Mi . 
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MULTI-LANCET DEVICE WITH STERILITY GAP REPOSITIONING MECHANISM 
Cross-Reference t6 Related Applications 

- 

10001] This appScalion claims the benefit ol U.S. Provision p-. , , 

6« 8 ,,, „, cdAugus , 4 20M ^ ^ ™ ™- ApplWon 

No. 60/497.024. filed August 20, 2003. „ hi c a,e teeby 

in their entirety: "'Porared herein by reference 

* 

Technical Field 

■ 

[0002J Thepreseni invention relates generally to medical devices and „ m „ 

and more particularly to lancing devices for the collectidn of sarnie 

bodily fluid f Samp,es of b| ood or other 

• 

Background of the Invention 

10003] Ma ny medica) ^ ^ ; ^ , 

underlying tissues, of an animal or human subiec, f . som ^mes 

c^cn^edtopuncturethesubie^L^ For example, a sharp lancet lip is 
interslitia. fluid or other bodv J^T " * * °' 

P-^-* Iheir blood for multiple testing through! ^T^T 
re-use of a lancel can result in infection or spread of blnnHh. 

needs net lo, a conveniert, contact molli-ose lancing device. 

InZollfieTt **" kn<>,m *~ « -* be* »*s to, 

5.971 941 ,s u„de,s,ood to sho „ , casse „ e M M ^ 

lance, p,e,ces tne s k i„ surface so ,fia, btood can be eblained ,o, anafivsis. T Jto„« ^ 
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integrated on a test strip, and are positioned together with the test strip. Another 
embodiment is understood to show a disposable cylindrical insert having a lancet and a 
,est membrane with an aperture for the lancet. The insert is inserted in a mounting cavity of 
a plunger or piston, which forces the lancet outward for blood withdrawal. DE 198 19 407 
A1 is understood to show a multiplicity of test strips with integrated lancets for insertion .nto 

■ « 

an analysis device; 

,0005] U S Patent No. 4,787.398 is understood to show a device with a plunger for 
directing a lancet outward, and has an evaluation system and a display system. A 
replaceable unit is applied to the device for each measurement. The replaceable un„ 
comprises the lancet and a test strip, which is wetted with blood. This replaceable un.t ,s 
thrown away after each use, EP 0 449 525 A1 is understood to show a blood withdrawal 
system wherein a new lancet is inserted manually into a release device before each use. A 
L strip is then inserted into the device. U.S. Patent No. 4.627.445 is understood to show 
a device for measuring blood sugar, with an integrated blood withdrawal unit. A new 
■ reptaceable lancet and test elements must be installed to the device for testing, and 
afterward disassembled. U.S. Patent No. 5,951,492 is understood to show a disposable 
unit with a capillar tube and a test strip, to which sampled blood taken is appl.ed. The 
capillary tube includes a lancet. A new drsposabte unit is attached and removed before and 
after each measurement. 

,00061 EP 0877250 A2. EP 0949506 A2 and EP 81 1 843 A2 are understood to show 
devices having a multiplicity of test e.ements arranged on a rotatable disk carrier. The test 

be wetted with blood. U.S. Paten, No. 6.228.100 and U.S. Patent No. 4.794.926 are 
housing. 

,00071 German Application DE 100 57 832 C1 is understood to show a lancing 
• device of a known form. Other lancing devices understood to include multiple lancets are 
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aTTp SS" d ' ^ ^ 2M2 ~^ - WO 02,360,0 

01*60,0 A, . o„de,s,ood ,„ Mode a mu »^ „ rancels „ ; ^ 

[0008J Known sampKng devices have, however, no, proven fu» V sa.lsfac.ory to a,, 
users for a vane* of reason, According*. . is «o .he provision of an improved a ^ ir ! 
dev,ce .ha. .he presen. invention is primarily directed. ' 9 

■ * 

Summary of the Invention 

s. 9 ,e cesseneo, ca-oos* The ptesen, invention p referab , i nereaae5 la- 
thees, ,he,e by encoota^ m0Ie (requml , es|tog ma ^ c _ ~ '« 

subject's prescribed lesling regimen. 

0^ ,he bnceua^e, rtu ,,e S a ^ axia , s ' 

pa-*,. eoaxta, a, ra n 9 eme„t. P,e,e,a bl , the canie, has a tecessed surface ,„« 1 

ntenrhe, ,0 as,„a,e ». tancets. and surfaces ,„ ,ac*a,e adva „ d „ a , he 

move a next lance! into position for use c "9 tne earner to 

10011] ,n another aspect, the invention , bndmg „ e>ice „ im 

" m '"'^ 8 CaP - en3 ^ 9 ^ - the caps, a 

open.ng to, p assaoe „, lh(s bodies , and a channe| _ 

advancing mechanism for sequentially advancing lancets. 
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• - • . 

[0012] In another aspect, the invention is a lancet advancing mechanism for 
sequentially advancing lancets into position for use within a multi-lancet device. Preferably, 
the advancing mechanism includes a spring-biased register that is operativbly coupled to a . 
sterility cap repositioning mechanism so that a next lancet is automatically advanced for 
use after a used lancet is re-capped. . 

..." • " . • . - 

[0013] Accordingly, it can be seen that the present invention provides convenient 
and compact multi-use lancing devices, and a lancet carousel for use therewith. The 
innovative features of the present invention allow the user to conveniently take multiple 
blood samples without the risk of infection or contamination. 

[0014] These and other aspects, features and advantages of the invention will be 
understood with reference to the drawing figures and detailed description herein, and will 
be realized by means of the various elements and combinations particularly pointed out in 
the appended claims. It is to be understood that both the foregoing general description 
and the following brief description of the drawings and detailed description of the invention 
are exemplary and explanatory of preferred embodiments of the invention, and are not . 
restrictive of the invention, as claimed. 

■ 

Brief Description of the Drawings 

[0015] FIG. 1 is a perspective exploded view of a lancing device according to a first 
example embodiment of the present invention, showing a housing base and lid. a lancet 
carousel, a sterility cap repositioning mechanism, a lancet advancing mechanism, and a 
drive mechanism. 

■ 

[0016] FIG. 2 is an upper perspective view of the lancing device of FIG. 1 . showihg 
the device assembled for use with the housing lid in a second/closed position. 
[0017] FIG. 3 is a lower perspective view of the lancing device of FIG. 2. 
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10018, F,G.4 i salowerpers^c, i vevie W of.he.ance,caro U se l ofRG:3 showir^ 
earner and a lancet being loaded into the carrier body-first. ^ 

10019] FIG. 5 is an upper perspective view of the lancet carousel of FIG 1 «h • 
the carrier fully loaded with lancets. FIG. 1, showing 

I0020) FIG. .6 isa cross- sectional side view of a portion of the lancing device ot FIG 

I0021J ^ FIG . 7 , s a rw , sectk™, side view ol the portion „, lhe larKing ^ 
FIG. 6. sbowtng me hoasing ltd being mtaled to totate ,he cap-e*,^ member IbroooH = 
first mobon to remove the sterility oap from the lancet tip. 

sn J" 5 . 8 V """""""^ P ° rti °" - ■» device o, 

mernbe " * ** ^ - 

member ,n a second position with the cap clea, ol the hoasing opening; 

,00231 _ FIG. 9 is a eross-sectiona, side view of the portion of the lancing device of 
FIG. 6. showtog the drive mechanism being actuated to launch the lancet. 

" „ FlS : 10 " 3 "~ SM « " »» ■»»«-» of the lanoing devfce of 

HO. 6^ showrpg the housing tr„ and the cap-engaging member being rotated through a 
second motton ,„ ^ lhe stelility „„ ^ ^ ^ • 

position. c Ml 

- 

10025] F,G - 11 «across- S ectiona.sidevi e wof,hepo rt ionof,he.ancin g d 

FIG. 6 showing the housing lid rotated back to the first/open position and the cap-engaging 

member rotated back ,o the firs, position with the cap replaced on the lancet 
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• ■ " ■ . 

[0026] FIG. 12 is a perspective view of a portion of the lancing device of FIG. 1, 
showing a lancet register member of the lancet advancing mechanism when the housing lid 
and cap-engaging member are in the second/closed position of FIG. 8. 

- 

10027] FIG. 1 3 is a perspective view of the portion of the lancing device of FIG. 12, 
showing the register member being charged as the housing lid and cap-engaging member 
are rotated through the second motion; 

[0028] FIG. 1 4 is a perspective view of the portion of the lancing device of FIG, 1 2, 
showing the register member being released as the housing lid and cap-engaging member 
are rotated through the second motion. 

[0029] FIG. 15 is a perspective view of the portion of the lancing device of FIG. 12, 

showing the register member moved to advance the lancet carrier by one lancet with the 

housing lid and cap-engaging member in the first/open position of FIGS. 6 and 11. 

I0030] FIG. 16 is a perspective view of the portion of the lancing device of FJG. 12, 

showing the lancet register member returned to the position of FIG. 12 when the housing 

lid and cap-engaging member are rotated through the first motion. 

[0031] FIG. 17 is a bottom side view of the cap-engaging member of the sterility cap 

repositioning mechanism of FIG. 1 when in the position of FIGS. 8 and 9. 

[0032] FIG. 1 8 is a perspective view of the cap-engaging member of the sterility cap 

repositioning mechanism of FIG. 1. 

[0033] FIG. 19 is a side view of an alternative drive mechanism that can be used in 
the lancing device of FIG. 1. 

[0034] FIG. 20 is a perspective view of a lancing device according to a second 
example embodiment of the present invention, showing the device assembled for use. 
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[0035] FIG. 21 is a perspective exploded view of the lancing device of FIG 20 
showing the major components of the device. 

* * * • 

10036) FIG. 22 is a perspective view of a lancing device according to a third example 
embodiment of the present invention, showing the device assembled for use. 

« 

• - 

10037) FIG. 23 is a side view of the lancing device of FIG. 22, showing'the major 
internal components of the device. 

[0038) FIG. 24 is an exploded view of the lancing device of FIG. 22. showing the 
major components of the device. 

■ 

10039) FIG. 25 is a detail view of a cam path defined by the inside surface of the 
housing of the lancing device of FIG . 22. 

■ * ' ' 

[0040) FIG, 26 is a plan view of a lancing device according to a fourth example 
embodiment of the present invention, showing a housing lid in a first/open position and a 
cap-engaging member of a sterility cap repositioning mechanism in a first position 

[0041) FIG. 27 is a cross-sectional side view of the lancing device taken at line 27-27 
of FIG. 26. 

* ■ 

[0042) FIG. 28 is a detail view of a portion of the lancing device of FIG. 27. showing 
the cap-engaging member engaging the cap. 

[0043) FIG. 29 is a plan view of the lancing device of FIG! 29. showing the cap- 
engaging member and the housing lid being rotated through the first motion to remove the 
lancet cap. 

[0044J FIG. 30 is a cross-sectional side view of the lancing device taken at line 30-30 
of FIG. 29. 

10045] FIG; 31 is a detail view of a portion of the lancing device of FIG. 29, showing ' 
the cap-engaging member removing the cap from the lancet. 
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[0046] FIG. 32 is a plan view of the lancing device of FIG. 29, showing the cap- 

■ 

engaging member and the housing lid being rotated further in the first motion to remove the 
lancet cap. 

[0047] FIG- 33 is a cross-sectional side view of the lancing device taken at line 33-33 

* * * • * 

of FIG. 29: 

[0048] FIG. 34 is a detail view of a portion of the lancing device of FIG. 29 f showing 
the cap removed off of the lancet by the cap-engaging member. 

[0049] FIG. 35 is a plan view of the lancing device of FIG. 29, showing the cap- 
engaging member in the de-capped position with the lancet cap removed from the lancet 
tip, the housing lid in the closed position, and the lancet still in the set position. 

[0050] FIG. 36 is a cross-sectional side view of the lancing device taken at line 36-36 
of FIG. 29. 

■ 

* • ■ ■ ' 

[0051] FIG. 37 is a detail view of a portion of the lancing device of FIG. 29, showing 
the cap removed and retained in the housing. 

[0052] FIG. 38 is a perspective view of a portion of the cap-engaging member of 
FIG. 29 in the first position. 

[0053] FIG. 39 is a perspective view of a portion of the caprengaging member of 
FIG. 29 in the second position. 

[0054] FIG. 40 is an exploded view of the drive mechanism of the lancing device of 
FIG. 29, showing the major components of the drive mechanism. 

[0055] FIG. 41 is a cross-sectional view of the drive mechanism of FIG. 40. showing 
the drive spring uncharged. 

[0056] FIG. 42 is a cross-sectional view of the drive mechanism of FIG. 40, showing 
the drive spring charged by the plunger being engaged and depressed by the housing lid. 
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10057] F ' G - 43 '' sa cross-secHona I viewofthedrivemechanismofFlG *n h • 
the same structure as in FIG 42 but addition^ k • ' Sh ° Win 9 

sddrtionaljy showing the release members 

10058] HG. 44 is a front view of the drive mechanism of FIG 43 show , , 
release members retaining the lancet in place. 9 *• 

[0059) FIG. 45 is a from view of Ihe d,ive mechanism of Fir aa ,. 

-eiease men*** ^ , e ,eased so ihe faocef ean be faunene!, ^ * 

10060] F,G - 46 «across-sec.ionalview 0 f,hedrivemechanismofF.G 4n „ ' ■ 
the lancet being launched. of FIG. 40. showing 

10061] F IG.47is a cross-sectional view of the drive mechanism I of FIG 40 

the lancet traveling. through its puncture stroke. FIG. 40, showing 

10062] FIG. 48 is a cross-sectional view of the driv* m^k - 

.he lancet in the puncturing position. • ' ^^^^omo.AO, showing 

- ■ , - » 

10063] F,G -^^across-sect i onalv i ewoft^ 40 - . 

the lancet beinq retracted f^™ ik sm 0T MG - A0 - showing 

reiracted from the puncturing position. 

o-e»^ofFK3. 29 . shoTOg , tehowingM|nlhes ^ ci( ^ (j ^ |iton 9 

ni„ 3 r 51 fe a * * w °' - r °— <— *• - «. — 

W HG. 52 is a side view a. ,he ,a„ce, aOvaeelag mechanism of FIG 5. 
10067, FIG. 53 is a side view of the lance, advancing mechanism of FIG 50 
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[0068] FIG. 54 is a plan view of the lancet advancing mechanism of FIG. 53. . 
10069] FIG. 55 is a side view of the lancet advancing mechanism of FIG. 50, 
showing the housing lid in the first/open position and the register member advancing the 

carrier. 

[0070] FIG. 56 is a plan view of the lancet advancing mechanism of FIG. 55. 
[0071] FIG. 57 is a detail perspective view of a portion of the carrier of the lancing 
device of FIG. 29. showing an interior circumferential drive channel in the carrier. : 

♦ • ■ • * 

[0072] FIG. 58 is a detail side view of a portion of the carrier of the lancing device of 
FIG. 29, showing detents for holding the lancets in the carrier. 

- * . 

Detailed Description of Example Embodiments 

[0073] the present invention may be understood more readily by reference to the 
following detailed description of .he invention taken in connection with the accompanying 
drawing figures, which form a part of this disclosure. It is. to be understood that thK 
invention is not limited to the specific devices, methods, conditions or parameters 
described and/or shown herein, and that the terminology used herein is for the purpose of 
describing particutar embodiments by way of example Only and is not intended to be 
.imiting of the claimed invention. Also, as used in the specification including the appended 
claims the singular forms "a," "an.' and "the" include the plural, and reference to a 
particular numerical value includes at least that particular value, unless the context clearly 
dicla.es otherwise. Ranges may be expressed herein as from 'about" or "approximately 
one particular value and/or to "about" or "approximately" another particular value. When 
such a range is expressed, another embodiment includes from the one particular value 
and/or to the other particular value. Similarly, when values are expressed as 
app.oxima.ions. by use of .he antecedent "about." it will be understood that the pabular 
value forms another embodiment 
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* 

[0074] With reference now to FIGS. 1-18. there is shown a lancing device 10 
according to a Hrstexampte embodiment of ,he present invention. As shown in FIGS 1 3 
the lancing device 10 includes a,eusab,e housing 12. a lancet carousel 14. a sterility cap 

tttt^** 16, a ,ancet advancins mMm * 

20. Mostof ^Bnm**^*,**^^*,^ The 
.12 has a firs, secfpn and a second section that is removable for loading and removing the 
lancet carouse, 14. For example, the housing 12 may include a firs, section base 12a and 
a second section lid 12b .hat is hinged to the base. The housing 12 has a chamber 22 for 
the lancet carouseM4 and an opening 24 for the lancet tips to extend through to lance .he 
user's skin. In addition, the housing 12 may include a mounting structure for a blood 
test-ng device for use with the blood samples obtained when using the .ancing device 10 
Forexample,,he housing 12 may include a chamber26 for a conventional blood meter 28 • 
w>lh the lancing device 10 sold with the blood meter or separately- 
[0075] FIGS, 4 and 5 show the lancet carouse, 14. which inCudes a carrier 30 and at 
>eas« one and preferably a plurality of lancets 32. The exact number of lancets 32 tha, the 
earner 30 holds « seiected depending on space and use needs, and can vary widety The 
lancets 32 each have a sterility cap 34 protecting a lancet tip 36 (see F.GS. 6 and 7) ,ha, 
■s he,d oy a ,ance« body 38. The fence, tip 36 may be any structure for ,ancing skin for 
examp,e. a needle or a blade. The lancets 32 are driven through a lancing stroke from a 
retracted position within the housing 12 to an extended position with the lance, tip 36 of ah 
ac,,ve ,ance, extending outward* of the housing through the lancing opening 24 to pierce 
the skin of a human or animal subject at a lancing site. 

* ■ * 

[0076] The carrier 30 of the lancet carouse. 14 may be cyKndrical. or it may be 
polygonal or have ano.her regular or irregular shape. Also, the carrier 30 is sized, shaped 
and constructed for removable insertion into the chamber 22 of the housing 12 In this 
way. after all of the lancets 32 on the carrier 30 have been used, the user can remove the 
spent carrier for disposa, and then load a new one ful, of .ancets. Preferabty. the carrier 30 
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is annular-shaped and has an inner surface 40. an outer surface 42. and an axis 44. 
Alternatively, the carrier 30 may be provided with different geometry. 

[0077] The carrier 30 has a plurality of lancet openings 46 sized and shaped for 
receiving the lancets 32 with a free-floating fit. That is. the openings 46 are configured so 
that the lancets 32 can longitudinally slide freely within the openings during the lancing 
operation, with . negligible Motional resistance to movement. In addition, the lancet 
openings 46 are configured in a parallel arrangement so that the lancets 32 are held by the 
earner 30 in a parallel arrangement. Preferably, the lancet openings 46 and the lancets 32 
are coaxially arranged relative «o the axis 44 of the annular carrier 30. as shown with 
particularity in FIG. 4. 

10078] Preferably, the carrier 30 has a circumferential recessed surface 48 through 
which the coaxial lancet openings 46 extend. With the carrier 30 being annular-shaped, a 
teardrop-shaped rim 50 is formed where each of the lancet openings 46 extends through 
the recessed surface 48. as shown with particularity in FIG. 4. In this configuration, the 
lancet openings 46 receive the lancet bodies 38 and the recessed surface 48 receives the 
sterility caps, while leaving the sterility caps exposed for engagement by a cap-engaging 
member that repositions the sterility caps, as described herein. 

[0079] In addition, the lancets 32 each have a drive surface 52 for engagement with 
a drive member to propel the lancets, as described herein. The lancet drive surface 52 is 
preferably provided by a notch in each lancet body 38. Alternatively, the drive surface 52 
may be the tail end (opposite the sterility cap) of the lancet body or another surface defined 
on the lancet. The lancets 32 are preferably arranged with the drive surfaces 52 extendrng 
out of the carrier 30. as shown, so that the drive member can be moved laterally from 
engagement with one lancet to another one. 

[0080] Also; Ihe carrier 30 has a plurality of lateral openings 54 that each extend 
between the inner surface 40 and one of .he lancet openings 46. The lateral openings 54 
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are configured to receive the drive member through them in the direction of the lancing 
stroke so that the drive member can engage the lancet drive surface 52 through the travel 
of the lancet during the lancing stroke. • 

» 

[0081] Furthermore, the carrier 30 has a plurality of register surfaces 56 (see FIG 
5), with each one of the register surfaces indexed to a corresponding one of the lancei 
openings 46 : Preferably, the register surfaces 56 are provided by ramped notches in the 
outer surface 42 of the carrier 30. as shown. Alternatively, the register surfaces 56 may be 
provided by tabs or arms extending from the carrier, recessed catch surfaces in another 
wall of the carrier, or otherwise. The register surfaces 56 are sequentially engaged by a 
register memberto advance the carrier 30. as described herein. Because of the indexing 
for example, one register surface 56 per lancet opening 46. the register surfaces 56 
advance the carrier 30 from a first position with one of the lancets 32 engaged by the drive 
member to a second position with a next one of the lancets engaged by the drive member 

- 

[0082J In order to save space, the lancet bodies 38 are kept relatively small The 
sterility caps 34 are a little larger in order to make it easy enough to remove the sterility 
caps 34 to expose the lancet lip.36 for use! That is. the sterility caps 34 preferably have a 
larger axial profile than the lancet bodies 38. Thus, the lancet bodies 38 slide into the 
lancet openings 46. but the sterility caps 34 are too large to be received in the lancet 
openings. 

_ » 

10083) In this configuration, the lancets 32 are loaded into the carrier 32 by grasping 
a first one of the lancets 32 and inserting i, into a first one of the lancet openings 46 in a 
body-first orientation. The lancets 32 are preferably inserted linearly into the openings 46. 
Alternatively, the lateral openings 54 may be larger and the lancets 32 inserted at an angle 
through the lateral openings and then tilted to their coaxial orientation. Or the lancet 
bodies 38 may have tail-end retainer, flanges that are larger than the lancet openings 46 
and caps 34 that are smaller, so that the lancets 32 are loaded cap-first into the carrier 30. 
In any event, the first lancet 32 is then positioned so that its lancet body 38 is in the lancet 
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opening 46; rts drive surface 52 is exposed for engagement by the drive member, and its 
sterility cap 34 is exposed for de-capping. This process is then repeated for each lancet 32 

* 

until the carrier 30 is full. 

* ■ - 

* 

[0084] In addition, because the lancets 32 preferably free-float within the lancet 
openings 46, they could slide out inadvertently. Therefore, the lancet loading process may 
include restraining the lancets 32 in the openings 46 during and/or after the loading, 
process so that they do. not fall out of the carrier 30. For example, the lancets 32 may be 
restrained by applying a cover and/or adhesive layer to the carrier 30 adjacent a tail end of 

the lancets to retain them in their corresponding openings 46. 

• ■ ■ * . 

[0085] Referring now to FIGS. 6 - 11, 17, and 18, the structure of the sterility cap 
repositioning mechanism 16 will now be described in conjunction with an example method 
of operation of the sterility cap repositioning mechanism 16 to de-cap and re-cap the 
lancets. The sterility cap repositioning mechanism 16 is described and shown herein with 
reference to the multi-lancet lancing device 10 using a lancet carousel 14 for illustration 
purposes only. Thus, the.mechanism 16 can be used in other multMancet devices, or even 
adapted for use with single-use disposable lancets (without an advancing mechanism), rf 
so desired. 

[0086] The sterility cap repositioning mechanism 16 includes a cap-engaging 
member 58 that is movably coupled to the housing 12. For example, the cap-engaging 
member 58 may be rotationally coupled to the housing 12 by an axle 60. The cap- 
engaging member 58 is operated by an actuating member. For example, the axle 60 may 
be keyed to the housing lid 12b so that they move together, whereby the housing lid serves 
as the actuating member in addition to covering the lancet- holding chamber 22. The 
housing lid 12b may be provided with a gripping surface or member, if desired, to make it 
easy to grasp for opening and closing. , 
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10087] • Theca ^nga^^^ 

a c anne, SO between the cap open,, an, ,be body open,, Tne^p ^6 2 K 
confine oeccentnca,^ 

member ,s rotated from a fits, position through a n,s, motio. The cha^e 
configured to receive , he ,ance„ips 36 .hrough i, when , he cap-engaginc, memh Z 
rotated -ou 9h ,he firs, mo,ion. And the ^ opening 64 

ance, todies 3, through . free-„oat.gfy when, wi,h the cap-engaging nj£££ 
to a second position a, the end of the firs, motion, the lancing device 10 is actuated. 
I0088J Preferably, the cap opening 62. the body opening 64, and the channel 66 are 
curved, for example, they have semi-circu,ar profiles formed in a spherical body for use 
w„h lancets 32 having cy.indrica, bodies and spherical caps. a , is shown . ^ J 
cap open,ng 62 and the body opening 64 may have profi.es tha, are rectangutar orlve 
ano,herregu,aror,regu,ar shape. Also, the cap opening 62 and the body opening 64 may 
. .ntersec wr,h each Cher making .he channe. 66 effecfivety a pari o, ,h7bod y opening o 
.nexhanne, 66 may be sized and shaped simi,arfy to the body opening J£ W 

:~ nS ' eaVe ' eSS SUrf3Ce ^ ^ C3P ^ <°< and removing:! 

I0089J RG. 6 shows .he lancing device 10 with a firs, one of the lancets 32 in a set ' 
pos.t.on. with .he sterility cap 34 between .he lance, tip 36 and .he housing opening 24 and 
engaged by .he drive member 68. The housing fid 12b is in the first/open position and the 
cap-engagrng member 58 is in ,he first/capped position adjacent .he sten.ity cap The 
lance, carouse, 14 may be provided with a dummy lance, (wi.hou, a fence, tip or sterility 
cap) for ,ni,ia, engagemen, by ,he cap-engaging member 58. which would elimina.e any 
clearance prob,ems wi,h inserting ,he carouse, into ,he housing wi.h one o, ,he caps 
engaged wi.h .he cap-engaging member 58 : To begin .he de-capping process. ,he user 
operates. he ac.ua.ing member (,he housing lid 12b in this embodiment) 
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10090] FIG. 7 shows the housing lid 12b being rotated to rotate the cap-engaging, 
member 58 through the first motion. In the first motion, the cap opening 62 receives the 
sterility cap 34 and pulls it oft of the lancet tip 36 as the cap-engaging member 58 rotates. 
The channel 66 receives the lancet tip 36 during this motion to eliminate interference and 
permit the cap^engaging member 58 to rotate past the lancet tip. 

10091] fig. 8 shows the housing lid 12b rotated to the second/closed position and 
the cap-engaging member 58 rotated to the second position. In this position, the cap- 
engaging member 58 has rotated the sterility cap 34 off of the lancet tip 36 to a position 
clear of the housing opening 24. Preferably, the cap-engaging member 58 in the second 
position retains the sterility cap 34 within the housing, as shown, so the cap can be 
replaced on the lancet tip 36 after the skin is lanced, the lancing device 1 0 is nowready to 
be actuated, by operation of the drive mechanism 20. to lance the user's skin; 

10092] The drive mechanism 20 includes a frame 70 for a spring arm 72 that is 
biased by a drive spring 74 and a return spring 76. with the spring arm pivotally engaging 
,ne drive member 68 (see also FIG. 1). When the housing lid 12b is moved to the 
second/closed position, it compresses and charges the drive spring 74 against the spnng 
arm 72 thereby charging the drive member 68, The spring arm 72 pivots relative to the 
drive member 68 by a tongue and recess structure as shown, by a pivot pin and slot, or 
otherwise. The springs 74 and 76 may be held in place by recesses as shown or 
otherwise, and other types, lengths, and configurations of springs may be prov.ded. The 
drive mechanism 20 further includes a reusable catch member 78 that releasably 
engages the drive member 68. and a drive actuating member 80 that the user presses or 
otherwise moves to release the catch member 78 from the drive member 68. The catch 
member 78 may releasably engage the drive member 68 by. for example, the ramp-and- 
notch structures 82 shown. 

[0093] FIG.9showsthedrivemechanism20beingac1uatedtolaunchthelancef32. 
The user presses the drive actuating member 80 (in the direction of the adjacent arrow). 
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so M „ o, .be ddve m e mb e, p,od U ce s ^'2* 
me.be, 66. cha.aed by ,be d,,e sp, hg 74. benches ,be bnce 32fl * d . " 

The b„ce, bed, 36 p asse s lhrough , he C^^*" 

* * * 

* 

.10094] At »s fully extended position, the lancet , in 36 exIPnHc ,k . 

read, lo-ebac, ,be drtve membe, 66 and .hue ,be br.ce. 32 back safeZTT 

- — 3, can be advanced Wo ,_,,„„„ J rg^SE 

«2 56 SZtziZT ? ^ '° ,a,ed ,o r * ,e ,te 

coar W ed to ^,W r L C3P ,epos,,io " i " 9 »— *• * « 

"Huieaio replace the sterility cap 34 oh the lanrpi tin q« iK . . 

from. In addition as the car, P n„ ^ PreVi ° US,y removed 

uumon, as me cap-engaging member 58 pushes th* ran 1,1 k„ l. 

«p 36. it pushes the entire lancet 32 h a n, , ,k P ° k ° n, ° ,he ,ancet 

■*W«*l» tllj ^ he W.sbe^ra.a.eda^you, .. 

l»0661 F,G - 11 ^fcb. U s^,id12b,o.a,ed b ack l „, h er,,s.,o P e„ p „si, i oaa„d 

adir n r . is ^ 3n ° ,ne *■ — - - * 
c,::: i o::r, 01 F r ^ ,he ^ * *~ - - — 

cci is spent Once the lancet carousel 14 k *™>n! th~ 

uusei 14 is spent, the user can open the housing 



t 
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lid 12b, remove the spent jancet carousel 14, install a new lancet carousel, and close the 
lid for further use. 

* 

[0097] Referring now to FIGS. 12 - 16, the structure of the lancet advancing 
mechanism 18 will now be described in conjunction with an example method of operation 
of the lancet advancing mechanism 1816 advance lancets in a lancet carrier The lancet 
advancing mechanism 1 8 is described and shown herein with reference to the multi-lancet 
lancing device 10 . using a lancet carousel 14 for illustration purposes only. Thus, the 
mechanism 18 can be readily adapted for use with other multi-lancet lancing devices and 
lancet carousels, including disposable lancing devices if so desired. 

[0098] FIG. 12 shows the position of the lancet register member 84 when the 
housing lid and cap-engaging member are in the second/closed position of FIG. 8. The 
lancet register member 84 is preferably operably coupled to the cap-engaging member 58 
so that the sterility cap repositioning mechanism 16 and the lancet advancing mechanism 
18 are operated together by the same actuating member, which is the housing lid in this 
embodiment. For example, the lancet advancing mechanism 18 may be coupled to the 
axle 60 of the cap-engaging member 58. In this embodiment, a direction-reversing linkage 

- 

(not shown) is provided so that when the cap-engaging member 58 rotates on one direction 
an advancing arm 86 of the lancet advancing mechanism 18 rotates in the opposite 
direction. Alternatively, the lancet 'advancing mechanism 18 may be readily adapted to 
eliminate the direction-reversing linkage, as would be understood by a person of ordinary 
skill in the art. 

[0099] The lancet register member 84 engages and advances the carrier 30 to 
sequentially move the lancets 32 into the set position for use. Thus, the lancet register 
member 84 is configured to advance a first lancet out of engagement with the drive 

member and to advance a second lancet into engagement with the drive member during 

• , ■ . ■ ■ 

the second motion after the first lancet has been re-capped and reset. Preferably, the 
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register member 84 includes a ramp 88 that reteasably engages the preferred ramp- 
notched register surfaces 56 of the carrier 30. 

100100] FIG. 1 3 shows the register member 84 being charged as the housing lid and 
cap-engaging member are rotated through the second motion (see FIG. 10) The lancet 
advancing mechanism 18 further includes an advancing slide member 90 that is coupled to 
the advancing arm 86 so that rotation of the advancing arm produces lateral movement of 
the st.de member. For example, the slide member 90 and the advancing arm 86 may be 
coupled together by a pin-and-groove structure 92 as shown. As the slide member 90 is 
moved towards the register member 84, an advancing spring 94 (see FIG 12) is 
compressed and charged. The register member 84 is retained in position to charge the 
spnng 94 by a ramped engagement member 96 that in turn is retained in position bv a 

catch member 98. J 

■ 

1001 01] FIGS. 14 and 15 show the register member 84 being released as the housing 
M and cap-engaging member are rotated through the end of the second motion (see F.GS 

6 and 1 1). The slide member 90 includes an advancing release member 1 00 that engages 
and releases the ramped engagement member 96 so that it can move past the catch 
member 98. tn this embodiment, as the retease member 100 advances, i, slides along the ' 
ramped engagement member 96. as shown in FIG. 14. This causes the ramped 
engagement member 96 to deflect, which releases the register member 84 to shoo, past 
the catch member 98 by the charged spring 94 to the position shown in FIG 15 This 
movement by the register member 84 rotates the carrier 30 (in the direction of arrow 102) 
by one lancet position, so that the next lancet is now in the set position, engaged by .he 
drive member and ready for use. 

» 

100102) FIG. 16 shows the lance! register member 84 returned 1o .he star, position of 
FIG. 12. When the housing lid and cap-engaging member are rotated through the first 
mot,on and back to the first/open position of FIG. 8. the advancing arm 86 is rotated to 
laterally pul. the s.ide member 90 and ,he register member 84 back to the s.ar. position 
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The process is repeated after the next lancet is used and the advancing mechanism 18 is 
operated. 

■ 

100103] Turning now to FIG. 19, there is shown an alternative drive mechanism 20a 
that can be used interchangeably in the lancing device 10. The drive mechanism 20a is 
operable with the same carrier 30a holding lancets 32a. In this embodiment, however, the 
drive spring 74a and the return spring 76a are coaxially arranged. And the drive member 
68a and the spring arm 72a are provided as a unitary piece that move together in the 
lancet stroke direction. 

[001 04] Referring now to FIGS. 20 and 21. there is shown a lancing device 1010 
according to a second example embodiment of the invention. Similarly to the lancing 
device 1 0 of the first embodiment, this lancing device 1 010 has a housing 1 012 with a base 
1012a and a lid 1012b, a lancet carousel 1014, and a drive mechanism 1020. In this 
embodiment, however, the lancing device 1010 has an actuating member 1012c that is 
separate and distinct from the housing lid 1012b. In this way. the lancet carousel 1014 is 
not exposed (by opening the lid 1012b) every time the user advances a fresh lancet for 

use. 

[00105J Referring now to FIGS. 22 .- 25. there is shown a lancing device 2010 
according to a third example embodiment of the invention. Somewhat similarly to the 
lancing device 1010 of the second embodiment, this lancing device 2010 has a housing 
1212 with a base 2012a. a removable lid 1012b. and an actuating member 2012c. The 
housing 2012has an opening 2024 for sequentially receiving the lancets 2032 loaded onto 
the carrier 2030 of a lancet carousel 2014. The drive mechanism includes a drive spring 
2074 and a return spring 2076 that are charged to move a drive member 2068. The drive 
member 2068 has a plurality of parallel lancet openings 2069 and the lancet openings 
2046 of the carrier 2030 are alignable with the drive member lancet openings. In this way, 
the carrier 2030 can be inserted into the housing 2012 with the lancets 2032 received 
through the aligned sets of openings 2046 and 2069. 
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[00106J h addition, the lancing device 2010 includes a lancet advancing mechanism 
having a cam path 2085 .hat cooperatively engages one or more followers 2087 The cam 
path 2030 may be defined by an interior wall of the housing 2012 and the followers 2087 
may extend from the drive member 2068. or vice versa. The lancet advancing mechanism 
further mcludes a ramped cam member 2093 that is cooperative* engaged by one or more 
register members 2091. The ramped cam member 2093 may extend from the drive 
member 2068 and the register members 2091 may extend from the actuating member 
2012c. or vice versa. When the user depresses the actuating member 2012 c the register 
members 2091 contact and slide along the ramped cam member 2093. which causes the 
dnve member 2068 and lancet carousel 2014 to turn in the direction of arrow 2095 The 
cam surface 2085 then leads the follower 2087 and the drive member 2068 .0 move from 
.he rest position 2085a to the charged position 2085b. which charges the drive spring 
2074. Qnce the follower 2087 is turned just past the charged position 2085b it is free to 
move within .he cam surface 2085 in the direction of the lancing stroke. The drive member 
2068 and lancet carousel 2014 are thereby released to be launched by the charged drive 
spnng 2074 to the fully extended lancing position 2087c. The return spring 2076 then 
retracts the drive member 2068 and lancet carousel 2014 back to the rest position 12a 
and then the process is repeated until the lancet carousel is spent With the cam surface 
2085 .n this configuration, the lancets 2032 are sequentially charged, launched, and 
advanced all by once depressing the actuator member 201 2c. 

[00107] Referring now to FIGS. 26 - 57. there is shown a lancing device 3010 
according to a fourth example embodiment of the invention. Similarly to the lancing device 
10 of the first embodiment, this lancing device 3010 has a housing 3012 with a base 3012a 
and a lid 3012b. a lancet carousel 3014. a sterility cap repositioning mechanism 3016. a 
lancet advancing mechanism 3018. and a drive mechanism 3020. In this embodiment, 
however, there a,e modifications in the sterility cap repositioning mechanism 3016. the 
lancet advancing mechanism 3018. and the drive mechanism 3020. 
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[00108] FIGS. 26 - 39 show the structure and operation of the sterility cap 
repositioning mechanism 3016. FIGS. 26 - 28 show the sterility cap repositioning 
mechanism 3016 in a position corresponding to FIG. 6, with the cap-engaging member 
3058 in the capped position with its cap opening 3062 receiving the lancet cap 3034, the 
housing lid 3012b in the open position, and the lancet 3032 in the set position. FIGS. 29 - 
31 show the sterility cap repositioning mechanism 3016 with the cap-engaging member 

3058 and the housing lid 3012b being rotated through the first motion to remove the lancet 

• _ • * • - ■ ■ . 

cap 3034. FIGS. 32 -34 show the sterility cap repositioning mechanism 3016 in a position 

• ■ ■ * • * - 

corresponding to FIG. 7, with the cap-engaging member 3058 and the housing lid 3012b 

being rotated further in the first motion to remove the lancet cap 3034. And FIGS. 35 - 38 

j- ■ * 

show the sterility cap repositioning mechanism 3016 in a position corresponding to FIG. 8, 

* * 

with the cap-engaging member 3058 in the de-capped position with the lancet cap 3034 
removed from the lancet tip 3036, the housing lid 3012b in the closed position, and the 
lancet 3032 still in the set position. 

[00109] In addition, FIGS. 38 and 39 correspond to FIGS. 28 and 37, respectively, 

* * * * 

and show details of the cap-engaging member 3058 including its cap opening 3062, its 
body opening 3064, and its channel 3066. As can be seen in the figures, the lancet body 
3038 has a generally rectangular profile and so too does the body opening 3064. And the 
cap 3034 is generally cylindrical but has a generally circular profile, so the cap opening 

« • 

3064 has a semi-circular profile too. 

■ 

[001 1 0] FIGS 40 - 49 show the operation of the dr ive mechanism 3020. FIGS. 40 and 

• . . . 

41 show the major components of the drive mechanism 3020, which include the drive 

. ■ . ■ ■ ■ • ■ 

member 3068, the frame 3070, the spring arm 3072, the drive spring 3074, the return 
spring 3076, the releasable catch members 3078 (see FIGS. 43-45) p and the drive 
actuating member 3080. The spring arm 3072 is biased by the drive spring 3074 and the 
return spring 3076. The drive spring 3074 is preferably a compression spring and the 
return spring 3076 is preferably a torsion spring, as shown. A plunger 3075 engages the 
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pos*on * ,c e^e. ,he ca,cnas 3082 shown on ft. d(ive mernbe , ^ ^ 
n,e mb e, 3080 „a S ac^ng anas 308, ,„ a , conlacl 3nd sptead ||)e j£ 
«** n^ 30,8 ,o ,e teaS a ta fc rateKM 3„8 2 on ^ 
Toe davo tam be, 3068 na, guid e am* 3077 ,h al rtde in goide sW s 3079 ,„ Z , 
3070. i.^ M 3032 » ^ £» 

drive member 3068. ' onne 

* ■ .* 

100111] As shown in F.G. 42. when the user moves ,he housing fid 3G12b ,o the 
second/Cosed position, i, engages the ptunger 3075 : ,o compass and charge the drive 
spnng 307, agains„he spring arm 3072. .hereby charging the drive member 3068 F.GS 
43 and 44 show the drive mechanism. 3020 in the same position as in FIG 42 but' 
add 1 ,,ona l ,show,here,easemembers3078. FIG. 45 shows the drive mechanism 3020 
bang actuated to launch the iancet 3032. To do this, the user depresses the drive 
ac.ua ng member 3080. which pushes .he actuating arms 3081 into contact with and 
spreads apart .he release members 3078 from engagement with the catches 3082 Then 
he dnve member 3068. charged by the drive spring 3074 via the spring 
launches the lance, 3032 through a puncturing stroke, as shown in FIGS. 46 and 47 to the 
Puncturing position shown in FIG. 48. During the puncturing stroke, the lance, bod^ 3038 
passes through the body opening 3064 of .he cap-engaging member 3058 (see F.G. 39). 
[00112, Then the return spring 3076 retracts the lance, 3032 in.o the housing 3012 
untHlhe dm, spring 3074 and ,he re,um spring reach a neutral, balanced position. In .his 
embod,men,. ,he lancets 3032. in , h,s position cannot be advanced. This is because the 
dnve notch 3052 of ,he lance, 3032 is no, afigned with an in.erior circumferen.ia, drive 
channel (described be,ow) in ,he carrier. Only alter ,he housing ,id 12b is opened, which 
re,,ves a ,|char 9 e on ,he drive spring 3074. does the return spring 3076 return me .ancet 
3032. ,he dnve member 3068. and ,he spring arm 3072 io the se, position The drive ' 
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* * ■ * * 

mechanism 3020 is now ready for recharging when the housing lid 3012b is closed again 

* 

■ - * 

to engage the plunger 3075 again. 

* 

[001 13J FIGS 50 - 56 show the structure and operation of the lancet advancing 
mechanism 3018. FIGS. 50 and 51 show the position of the lancet register member 3084 

when the housing lid is in the second/closed position. Preferably, the lancet register 

. •• * • ■ ■ 

member 3084 is operably coupled to the cap-engaging member so that the sterility cap 

repositioning mechanism 3016 and the lancet advancing mechanism 3018 are operated 

together by the same actuating member, which is the housing lid 3012b in this 

embodiment. For example, the lancet advancing mechanism 3018 may be coupled to the 

axle 3060 of the cap-engaging member 3058. 

* 

[00114] The lancet register member 3084 engages and advances the carrier 3030 to 
sequentially move the lancets into the set position for use. Thus, the lancet register 
member 3084 is configured to advance a first lantet out of engagement with the drive 
member and to advance a second lancet into engagement with the drive member during 
the second motion after the first lancet has been re-capped and reset. Preferably, the 

. ■ * 

register member 3084 includes a ramp 3088 that releasably engages the preferred ramp- 
notched register surfaces 3056 of the carrier 3030 (see FIG. 54). 

[001 15] Referring additionally to FIG. 52, there is shown the register member 3084 
being charged as the housing lid 3012b is rotated through the second motion. The lancet 
advancing mechanism 3018 further includes an advancing actuator member 3090 that is 
eccentrically coupled to axle 3060 by an advancing arm 3086 so that rotation of the 
advancing arm pulls on the actuator member. The register member 308*4 has an 
engagement surface 3096 that catches on a catch member 3098 on the housing, thereby 
retaining the register member in position. As the actuator member 3090 is moved away 
from the register member 3084. an advancing spring 3094 is tensioned and charged. The 
advancing spring 3094 may be a band of elastic material, a helical spring, or another spring 
element. 
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00116] 53 ^ show the register member 3084 befog, released as the 

housing Hd ,s rotated to the firstfopen position a, the end of the second motion The 
actuabrrnember 3090 includes a looped section 3091 with an inner radius that generally 
matches the outer radius of the axe. 3060. and with a center that is ali gned with the axis of 
the remainder of the advancing arm and inset from the end of the actuator arm by the 
eng h of the advancing arm 3086. ,„ this way. Just before the ,id 3012b reaches he 
first/open position shown, the looped section 3091 seats onto the axle 3060 so that further 
rotation of the axle and advancing arm causes the actuator member 3090 to rotate with the 

71 T aC,Ua, ° r member 3090 TO,aieS a " advanci "9 member 

3100 on the actuator member is moved into engagement with, and deflects, the register 

member 3084. which releases the ramped engagement member 3096 to shoot pas, the 
catch member 3098 by the charged spring 3094 to the position shown in F,GS 55 and 56 
Th,s movement by the register member 3084 rotates the carrier 3030 (in the direction of 
arrow 3102) by one lance, position, so that the next lance, is now in the se, position . 
engaged by the drive member and ready for use. ' . 

100117] When the housing lid 3012b is rotated through the firs, motion and back to 
the first/open position of FIGS. 50 and 51. the advancing arm 3086 is rotated topush the 
actuator member 3090 and the register member 3084 back to the start position The ' 
process is repeated after the next ,ance, is used and the advancing mechanism 3018 is 
operated. 

[00118] FIGS. 57 and 58 show additional details of the carrier 3030 In FIG 57 there 
-s shown the interior circumferential drive channel in the inner surface 3040 of the carrier 
3030. As descrfred above with reference to the drive mechanism 3020. when one of the 
lancets 3032 is retracted back into the housing 3012 and it lancet opening 3046 after firing 
•t returns to a neutral, balanced position. Then after the housing lid 3012b is opened 
wh,ch relieves all charge on the drive spring, the return spring returns the lancet 3032 the 
dnve member, and the spring arm to .he set posi.ion. with the drive member moving up 
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through the lateral opening 3054. In the set position, the drive notch of the lancet is now 
aligned with the interior circumferential drive channel 3055 in the carrier 3030. So the 
carrier 3030 can now be rotationally advanced, because the drive member-can now pass 
laterally out of. the drive notch of the just-used lancet, through the interior circumferential 
drive channel 3055, and into the drive notch of a next lancet. 

* * ■ * 

[00119] In FIG. 58, there are shown retainers or detents that releasably hold the 

* 

sterility caps 3034 to the carrier 3030.. For example, the retainers or detents can be 
provided by male protrusions 3031 from inner walls of recesses on the carrier 3030 that 
engage female wells 3035 in the caps 3034, or vice versa. The retainers or detents 
provide enough holding force so that the lancets 3032 are held, in the carrier 3030 with an 
interference or press fit. When the caps 3034 are removed from the lancet 3032, the 
lancets are free to move within the lancet openings for puncturing. Then after re-capping 
the lancets 303>2, the caps 3034 now hold the lancets in place again. 

- 

[00120] Accordingly, it can be seen that the present invention provides a number of 
advantages over the known lancing devices. In the various aspects of the various example 
embodiments described herein, there is provided a lancet carousel that advantageously 
permits de^cappirig, charging, actuating, and re-capping of a lancet in the carousel, and 
then advancing a next lancet in the carousel for use. In addition, there is provided a 
lancing device with an innovative sterility cap repositioning rhechanism and lancet 
advancing mechanism that increase the convenience of use to facilitate taking multiple 
blood samples without the risk of infection or contamination. 

[00121] While the invention has been described with reference to preferred and 
example embodiments, it will be understood by those skilled in the art that a variety of 
modifications, additions and deletions are within the scope of the invention, as defined by 
the following claims. 
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CLAIMS 

* » 

What is claimed is: 

1. A lancing device for use with at least one lancet having a lancet tip covered by a 
sterility cap, the lancing device comprising: 

- 

a housing defining an opening through which the lancet tip can extend to lance 
skin, and configured for receiving the lancet with at least a portion of the sterility cap 
between the lancet tip and the opening; and 

a sterility cap repositioning mechanism including a cap-engagin#nfember that 
coupled to the housing and operable to move from a first position adjacent the sterility 
cap on the lancet tip, through a first motion to engage and remove the sterility cap from 
the lancet tip, and to a second position wherein the sterility cap is repositipned from 
between the lancet tip and the opening. 



is 



2. The lancing device of Claim 1 , wherein the cap-engaging member in the second 
position retains the sterility cap within the housing. 



3. The lancing device of Claim 1, wherein the cap-engaging member is further 
operable to move from the second position, through a second motion to replace the 
sterility cap on the lancet tip, and to the first position. 



4. The lancing device of Claim 1. wherein the cap-engaging member is rotationally 
coupled to the housing. 
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5. The lancing device of Claim 1 1 wherein the cap-engaging member defines a cap 
opening configured to receive and engage the sterility cap. 



6. The lancing device of Claim 6, wherein the cap opening is curved. 



7. The lancing device of Claim 6, wherein the cap opening has a semi-circular 

- 

. ■ 

profile. 



8. The lancing device of Claim 1, wherein the lancet includes a body that holds the 
lancet tip, and wherein the cap-engaging member defines a body opening configured to 
receive the lancet body therethrough when the cap-engaging member is in the second 
position and the lancing device is actuated. 

* 

■ ■ v _ 

* * - 

g. The lancing device of Claim 1 , wherein the cap-engaging member defines a 
channel configured to receive the lancet tip therethrough when the cap-engaging 
member moves through the first motion. 

10. The lancing device of Claim 1 . wherein the lancet includes a body that holds the 
lancet tip, and wherein the cap-engaging member is rotatibnally coupled to the housing 
and defines a cap opening configured to receive and engage the sterility cap, a body 
opening configured to receive the lancet body therethrough when the cap-engaging 
member is rotated to the second position and the lancing device is actuated, and a 
channel configured to receive the lancet tip therethrough when the cap-engaging 
member rotates through the first motion, wherein the channel extends between the cap 
opening and the body opening. 
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11. A lancing device for use with a plurality of lancets each having a lancet tip 
covered by a sterility cap .the lancing device comprising: 

: a housing for carrying the plurality of lancets, the housing defining an opehinc 
through which the first lance, tipof a first one of the lancets can extend to lance skin 
and configured for receiving the firs, lancet with at least a portion of the first sterility cap 

tip and the opening; and - 
a sterility cap repositioning mechanism including a cap-engaging member that is 
coupled to the housing and operable to move from a first position adjacent the first 
sterility cap on the firs, lance, tip. .hrough a firs, motion to. engage and remove the first 
sterility cap from .he firs, lancet tip, and to a second position wherein the first sterility 
cap is repositioned from between the first lancet tip and the opening. 

* ■ 

12. The .ancing device of Claim 11. wherein the cap-engaging member defines a . 
cap opening configured to receive and engage the first sterility cap: ■ 

13. The lancing device of Claim 11. wherein the first lance, includes a first body that 
ho.ds the first lancet tip. and wherein the cap-engaging member is rotatidna.tycoup.ed 
to the housing and defines a cap opening configured to receive and engage the first 
stenlity cap. a body opening configured to receive the first lancet body therethrough 
when the cap-engaging member is rotated to the second position and the lancing 
device is actuated, and a channel configured to receive the first lancet tip therethrough 
when the cap-engaging member rota.es through the firs, motion, wherein the channel 
extends between the cap opening and the body opening. 

14. The lancing device of Claim 11. wherein the cap-engaging member in the 
second position retains the first sterility cap wilhin the housing. 
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15. The lancing device of Claim 11 , wherein the cap-engaging member is further 
operable to move from the second position, through a second motion to replace the first 
sterility cap on the first lancet tip, and to the first position. 

* 

16. The lancing device of Claim 1 5, wherein the lancing device is operable to propel 
the first lancet from a set position to lance skin, and wherein the cap-engaging member 

is operable to move the first iancet back to the set position during the second motion. 

- 

17; The lancing device of Claim 1 1; wherein the housing comprises a base and a lid, 
the base defining a chamber for the lancets, and the lid covering the chamber, wherein 
the lid is movably coupled to the base and fixedly coupled to the cap : engaging member 
so that the lid and the cap-engaging member move together, wherein moving the lid 
moves the cap-engaging member from the first position, through the first motion, and to 
the second position. 

■ * 

18. A lancet carousel for use with a lancing device, comprising: 

a carrier removably receivable in the lancing device, wherein the carrier defines 
a plurality of parallel openings; and 

* 

■ * • « * 

a plurality of lancets received in the openings in a parallel arrangement and with 
a free-floating fit. 

• •• 

ig. The lancet carousel of Claim 18, wherein the carrier is annular-shaped and has 
an axis, and the lancet openings and the lancets are coaxially arranged relative to the 

■ * < 

axis. 
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20. The lancet carousel of Claim 19, wherein: 

■ . • ' • 

the lancets each include a lancet body and a sterility cap; and 

• * ■ * • 

■ • 

the carrier defines a circumferential recessed surface and the coaxial lancet 
openings extend through the recessed surface, wherein the lancet openings receive 
therein the lancet bodies and the recessed surface receives at least a portion of the 
sterility caps. 



21. The lancet carousel of Claim 20, wherein the lancing device includes a cap- 
engaging member, and wherein the circumferential recessed surface leaves exposed at 
least a portion of the sterility caps for engagement by the cap-engaging member 

- 

■ 

22. The lancet carousel of Claim 20, wherein each of the lancet openings forms a 
teardrop-shaped rim where it extends through the recessed surface of the carrier. 



23. The lancet carousel of Claim 19, wherein the lancing device includes a drive 
member, and wherein: 

the lancets each define a drive surface for engagement with the drive member to 
propel the lancets; and 

the carrier defines an inner surface and a plurality of lateral openings extending 
between the inner surface and the lancet openings, wherein the lateral openings are 
configured to receive at least a portion of the drive member therethrough. 
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24. The lancet carousel of Claim 18, wherein the lancing device includes a drive 
member and a register member, and wherein: 

the carrier defines a plurality of register surfaces with each one of the register 
surfaces indexed to a corresponding one of the lancet openings, 

■v wherein the register surfaces are configured to sequentially engage the register 
member to advance the carrier from a first position with a first one of the lancets 
engaged by the drive member to a second position with a second one of the lancets 
engaged by the drive member. 

25. The lancet carousel of Claim 24, wherein the carrier defines, an outer surface 

and the register surfaces comprise ramped notches defined in the outer surface. 

... -■ -. ■ ■ - 

26. The lancet carousel of Claim 18, wherein the lancing device includes a drive 

♦ • « * * 

- * ' 

member defining a plurality of parallel lancet openings, and wherein: 

« ■ 

the lancet openings in the carrier are alignable with the lancet openings in the 
drive member, wherein the carrier is insertable into the lancing device with the lancets 
received through the lancet openings in the carrier and the lancet openings in the drive 
member in a coaxial arrangement. 
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- 

27. A method of. loading the lancets of Claim 18 into the carrier of Claim 18. 
comprising: 

■ 

* * * 

providing each of the lancets with a lancet body configured to be received in the 
lancet openings and a sterility cap configured too large to be received in the lancet 
openings; 

grasping a first one of the lancets; . 

• ■ . . . . ■ 

inserting the first lancet into a first one of the lancet openings in a body-first 
orientation; . ' . 

* 

positioning the first lancet with the first lancet body received in the first lancet 
opening and the first sterility cap exposed for de-capping; and 
repeating the method for a second one of the lancefe. 



28. The method of Claim 27. further comprising the step of applying a cover layer or 
adhesive layer to the carrier adjacent a tail end of the first lancet to retain the first lancet 
in the first opening. 

29. The method of Claim 27. further comprising retaining the first lancet in the first 
opening by providing interengaging retainers between the carrier and an endcap of the 
lancet. 
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* 

■ ■ 

30. . A method of using a lancing device, comprising: 

* - . * , * 

providing the lancing device with a housing defining a lancet tip opening and with 
a sterility cap repositioning mechanism including a cap-engaging member; 

providing at least one lancet having a lancet tip covered by a sterility cap and 

. ■ • • ■ . ■ ' . ■ 

loaded into the lancing device; 

operating the sterility cap repositioning mechanism to move the cap-engaging 
member from a first position adjacent the sterility cap on the lancet tip, through a first 
motion to engage and remove the sterility cap from the lancet tip, and to a second 
position wherein the sterility cap is repositioned from between the lancet tip and the 
opening. 

. . . . ■ • 

• ■ 

* . *•.*-. 

.31. The method of Claim 30, further comprising the step of operating the sterility cap 
repositioning mechanism to move the cap-engaging member from the second position, 
through a second motion to replace the sterility cap on the lancet tip, and back to the 

• * * * ■ 

first position. 

32. The method of Claim 31 , further comprising the steps of: 

- 

providing a lancet carousel comprising a carrier and a plurality of lancets held by 
the carrier; 

operating the lancing device to use all of the lancets; 

- 

removing the lancet carousel from the lancing device; and 
loading a new lancet carousel in the lancing device; 
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